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Abstract. The continuous monitoring of the physical, chemical and biological parameters of ponds,
and its input and output waters is useful to predict, identify and assess the natural conditions for fish
farming, but also be cautions to environmental damages.  Water quality assessment can be defined as
the evaluation of the physical, chemical and biological nature of water in relation to natural quality,
human effects and intended uses. Water Quality Index reduce a great amount of parameters to a
simpler expression, to enable an easier interpretation of the monitoring data. The present paper aims is
to  determined the water quality in five workstation in Jijia and Miletin Ponds (ROSPA0042): Jijia
River; Larga Jijia Pond; Vlădeni Pond; Hălceni Dam Lake and Miletin River) with 1052 ha aquatic
surfaces, after one year of monthly monitoring the aquatic ecosystems.  In the study area there is no
industrial source of pollution, diffuse pollution might occur by domestic waste water and agricultural
landscape drainage water.  Based of the physical-chemical and biological quality parameters,  the WQI
have been calculated, for each month and station. Summarizing the results, have been obtained the
following: for Miletin River WQI varies between  64-78, at Halceni Dam range 65-82, Vladeni Pond
61-81, Larga Jijia 59-81 and Jijia River 41-61, which reveals a medium to good water quality,
excepting the Jijia River with a bad to medium  state. The novelty brought by using this index of
water quality consists in the possibility of using it as a potential indicator of the ecological state of the
aquatic ecosystems.
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INTRODUCTION
Ponds were defined as waterbodies which may be permanent or seasonal, including
both man-made and natural waterbodies with a maximum depth of no more than 8 m, offering
to the water plants the potential to colonise almost the entire area of the pond (Oertli et al.,
2005). Ponds create links (or stepping stones) between existing aquatic habitats, but also
provide ecosystem services such as nutrient interception, hydrological regulation, etc. In
addition, ponds are powerful model systems for studies in ecology, evolutionary biology and
conservation biology, and can be used as sentinel systems in the monitoring of global change
(Céréghino et al, 2008).
Water quality assessment,  as a expression for environment quality (biotic integrity
or degradation) for wetlands, channels, lakes and ponds, is attended by a various methods,
applied on local or regional scale, mostly based on invertebrates, especially aquatic insects
species abundance, at local or metacommunities level,  diversity indices,  multimetric indices
(Briers and Biggs, 2005).
A few methods were developed in the aim to assess quality of wetlands or ponds
(e.g. Biggs et al, 2000; Boix et al., 2005; Ionus O, 2010, Menetrey Perrotet, 2009, Solimini et
al., 2008 etc.), none of them being standardized or nationally adopted.
International standards for ecological freshwater quality assessment  implemented in
Romania (i.e. SR EN ISO 5667-3: 2002, SR EN 27828: 2001, SR EN 28265: 2001, SR EN
161
ISO 9391: 2000) provide tools for standing natural water bodies  without reference to natural
or man-made ponds.
U.S.A EPA standards and protocols have included recently the ponds and wetlands
in permanent monitoring schemes, highly encouraging private and volunteers’ initiatives.
Jijia and Miletin Ponds (ROSPA0042) have 1052 ha aquatic surfaces (lakes, ponds
and wet fields between them) from a total surface of 1 900 ha. Miletin River, with a total
length of 90 km forms at 35 km for its source the Halceni Dam Lake, used as water source for
fish ponds and agriculture. Jijia River is the source for the ponds of Vlădeni and Larga Jijia,
used for aquaculture of fish only. The large surface of reed are feeding or nesting habitats for
189 bird species from which 59 protected bird species (Nicoară et al., 2001).
During the migration periods – in spring and autumn Jijia and Miletin Ponds
(ROSPA0042) - known also previously as “Vlădeni Wetland”, is the feeding habitat for
herons, egrets, spoonbills, storks, geese, ducks, waders and gulls. The fisheries guarding
system assure indirectly the avifauna protection in Vladeni wetland area; only the fish-eating
birds species are not agreed by the fisheries managers in all the areas; nine bird species that
occure in ROSPA0042 are globally threatened: Phalacrocorax pygmeus, Branta rufficollis (in
passage or at the beginning of winter), Anser erythropus, Aythia nyroca (Gache, 2005).
Previous studies in the area concerned biotic indices in ecological assessment of
water quality; accordig to the calculated saprobic index and chlorophyll a, the results revealed
mainly the III-rd  quality class and the regime of dissolved oxygen, oxygen saturation, CBO5
and nutrients - orthophosphate, nitrite, nitrate, sustained the biotic indices calculations,
revealing good quality, with moderate organic load (Gheţeu, 2011; Gheţeu and Costin, 2011;
Gheţeu et al., 2011).
This  study  aimed  to  present  the  monthly  hydrochemical  variability  of  different
ponds applying Water Quality Indexes (WQI) and discuss their applicability in the  protected
area,  covering the physical and chemical part of a a postdoctoral research project - Benthic
invertebrates, water quality indicators in the biomonitoring programs of aquatic ecosystems
from Eleşteele Jijiei şi Miletinului - ROSPA0042.
MATERIALS AND METHODS
The research has been carried out in, five stations from Jijia and Miletin Ponds: Jijia
River; Larga Jijia Pond; Vlădeni Pond; Hălceni Dam Lake and Miletin River.  The fish ponds
and dams were constructed mainly in the 70's. Miletin River is the source that Halceni Dam
Lake uses as water source for fish ponds and agriculture.
The monitoring period of  the aquatic ecosystems took place during 2011 (January to
December).  The water samples  were collected monthly in plastic bottles from a depth of 10–
20 cm and analysed for 10 physicochemical parameters following the established
methodology (Oiste A.M, Breaban IG, 2012). In situ measurement was used to determine
unstable parameters such as: pH, electrical conductivity, temperature and total dissolve solids
using Multi 350i/SET WTW multiparameter instrument, while the chemical parameter  were
analysed in the laboratory  using standard methods. Winckler method was used for dissolved
oxygen and biochemical oxygen demand, while spectrophotometric method were utilized for
nitrates and phosphates, with sodium salicylate  for nitrates at 410 nm and molybdate salt  for
phosphates at 550 nm, the optical density of the solutions being measured with Shimadzu UV
1601 spectrophotometer.
In the literature the authors present a variety of formulas that could be applied to
calculate WQI, depending on the nature of the parameters considered Horton, (1965), Cude,
C. (2001), Steinhart et al. (1982), Paterson et al., (2003), Bharti N, Katyal.D. (2011).
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Fig. 1.Localization of study area in Romania and in Iasi county
The index is basically a mathematical means of calculating a single value from
multiple test results. The index’s result represents the level of water quality in a given water
basin, such as a lake, river or stream.
 Generalizing, the methodology for calculating the WQI includes the following four
steps, additional steps may also be introduced (Ott, W.R., 1978):
- Parameter selection
- Transformation of the parameters of different units and dimensions to a
common scale
- Assignment of weightings to all the parameters
- Aggregation of sub-indices to produce a final index score
After creating the database, WQI was calculated according to the international
formula:
Were:
i - the quality parameter
qi – registered value
wi – the rank of implication of the parameter in the computation formula
To, determine the WQI, the following water quality parameters were taken into
consideration:  water temperature, pH, electrical conductivity, turbidity, dissolved oxygen
(DO), five days biochemical oxygen demand (BOD5), phosphates (PO4), nitrates (NO3).
According to Ott, the  weights of analysed parameters are:  pH – 0.11, Turbidity –
0.7, DO saturation – 0.17, BOD5 - 0.11, PO4 - 0.10, NO3 – 0.11.
WQI was realised using the on-line calculator (http://www.water-
research.net/watrqualindex/index.htm), developed by Brian Oram, PG
B.F. Environmental Consultants Inc.
The values of the WQI that were obtained are distributed on a number of intervals,
which render the quality of the respective water and the usage domain (Tab. 1., Tab.2).
163
Tab. 1
Status of water quality according to the WQI values
(House and Ellis, 1987)
StatusWQI score
% Water quality Usage domain




0-25 Very bad Highly polluted
Tab. 2
Classification of types of water  on usage domains  according to WQI values





















































10 Unacceptable Unacceptable Unacceptable Unacceptable
RESULTS AND DISCUSSIONS
Tab. 3 shows the average and standard deviations of monthly measurements of the
physicochemical characteristics of the samples  between January to December 2011.
Based of these  quality parameters, the WQI have been calculated for each month
and station.  Analysing the raw data were found significant statistical differences of chemical
parameters between ponds (Halceni, Vladeni and Larga Jijia) and rivers (Miletin, Jijia). The
value of electrical conductivity is greater in rivers than ponds areas due to the higher
additional mineralized substances; pH ranges is without significant fluctuations, only  a slight
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decreasing  was noted in the streams due to the supplementary input of acidic snow-melt
water, while the presence of the fishponds  influence the water chemical composition, by a
higher concentration of organic matter (BOD).
In the study area, diffuse pollution might occur by domestic waste water and
agricultural landscape drainage water causing  an increase of nitrates, phosphates and organic
matter in the water. No  industrial source of pollution was recorded.
Tab. 3
Physicochemical characteristics of the water from study stations in 2011
(Mean ± standard deviation)








1483± 294.1 1243 ± 115.74 1277 ± 220.73 1216 ± 275.56 1408 ± 106.5
DO% 91.2 ± 17.9 95.5 ± 23.13 89.5 ±27.82 85.1 ± 16.27 55 ± 17.16
Ph 7.97 ± 0.33 8.10 ± 0.21 8.16 ± 0.80 8.055 ± 0.89 7.95 ± 0.20
BOD (mg/L) 7.85 ± 2.71 5.5 ± 2.02 6.77 ± 2.48 5.08 ± 1.86 14.6 ± 4.93
NO3 (mg/L) 10.48 ± 4.98 8.62 ± 6.18 1.56 ± 1.93 7.779 ± 2.83 11.1 ± 8.53
PO4 (mg/L) 0.22 ± 0.19 0.1 ± 0.04 0.34 ± 0.16 0.14 ± 0.2 0.61 ± 0.63
Tab.4




































J 67 73 75 67 56 56 75 67 7.4
F 72 74 81 71 42 42 81 72 15.0
M 75 65 80 80 56 56 80 75 10.5
A 77 76 80 74 44 44 80 76 14.8
M 75 77 66 80 41 41 80 75 15.9
J 78 82 76 78 55 55 82 78 10.7
J 64 80 73 81 60 60 81 73 9.4
A 71 76 71 77 56 56 77 71 8.4
S 64 74 69 81 50 50 81 69 11.7
O 71 75 69 75 61 61 75 71 5.8
N 78 78 61 68 61 61 78 68 8.5
D 66 73 75 59 56 56 75 66 8.3
Min 64 65 61 59 41 - - - -
Max 78 82 81 81 61 - - - -
median 71.5 75.5 74 76 56 - - -\ -
st. dev 5.25 4.25 6.09 6.84 7.21 - - - -
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Analysing the data have been obtained the following (Tab. 4): for Miletin River WQI
varies between  64-78, Halceni Dam range is between 65-82, Vladeni Pond 61-81, Larga Jijia
59-81 and Jijia River 41-61, which reveals a medium to good water quality, excepting the
Jijia River with a bad to medium  state.  According to House and Ellis, the fish and wildlife
usage domain varies between supports populations of coarse fish class for the first four
stations, to  reasonable coarse fisheries class for the last one.
Studying the variation of WQI for all stations was noticed the lower amplitude in
October (61-75), while the higher was record in February and May (42-81; 41-80).  This
observation was correlated with the seasonal variation, that reveal the following series for the
highest  WQI score:
winter – Vladeni Pond (77),  spring - Larga Jijiei Pond (78), summer - Halceni and
Larga Jijia Ponds (79) and autumn – Halceni (76). The worst situation was recorded in all
seasons (47-57), for Jijia River, mainly in spring (Fig 2).
Fig.2. Seasonal variation of WQI in Miletin and Jijia Ponds in 2011
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CONCLUSION
Analyzing the  values corresponding to the WQI  on the  Jijia and Miletin Ponds,
based  on  the  House and Ellis  method,  allowed to establish  the water quality dynamics
evolution during 2011 as well as the establishment of the usage domain for the water bodies
as natural resource.
Summarizing the results, have been obtained the following  range of  WQI: Miletin
River 64-78, Halceni Dam Lake 65-82, Vladeni Pond 61-81, Larga Jijia Pond 59-81 and Jijia
River 41-61,  indicating  a medium to good water quality, excepting the Jijia River  with a bad
to medium  state.
Based on the present results, the main use of these ponds are fish farms, the water
quality being proper for this activity in fishing seasons (WQI is higher than 71).
The novelty brought by using this index of water quality consists in the possibility of
using it as a potential indicator of the ecological state of the aquatic ecosystems.
The WQI is a accessible tool, friendly for all type of users, saving time and being
easy in data interpretation. Is recommended for the management of fish farms or other
production activities, for monitoring the quality of water sources used.
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